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(54) MULTILAYER PRINTED CIRCUIT BOARD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To manufacture a multilayer printed circuit board 
having excellent heat cycle resistance characteristics by forming a 
roughed layer of a layer containing eutectic compound made of Cu, 
Ni and P. 

CONSTITUTION: Since the strength of eutectic compound itself 
made of Cu, Ni and P for constituting a roughed layer 2 of eutectic 
plating is high and the compound is of acicular crystal, the layer 2 
has an excellent anchoring effect to bring a conductor circuit 7 
into rigid contact with an layer insulating layer 3, and therefore the 
delamination due to thermal shock scarcely occurs, and heat cycle 
characteristics are improved. Further, since the layer 2 by eutectic 
plating is formed of Cu-Ni-P eutectic compound having higher 
chemical resistance, oxidation resistance, it is not dissolved in a 
chemical copper plating bath, and can obtain a high contact 
strength. After a surface of the circuit 7 is roughed, the layer 3 is 
provided on the board, a recess for a viahole is formed, a circuit is 
further provided by electroless plating thereby to obtain a 
multilayer printed board. 
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(54) [«SW<7>«f5c] ^R^'j > bE&tSiJ J; tf* cogger £ 



(57) 

(1 ) *M©ii>*< 8f5«c. ou. Ni*sJ;C/P. 
0< «90<Cu<100mol%, 0<Ni< 10mo1%*5<fc<>'0< 

p< iomoi%*^Jtcsffi{b)i (2) 




c©JBHiftitttJi±K:fl&ow«*iiR36Jaaw htixttzg, 

HiTiefflfbJIB. cu. Nifcic>Ta>&ft£*llfbi^J£ltr 

t»« raws s nr t, c 4 4 -r s 7* y> hsa 

[19^2] MBfUtJIB. 90<Cu<100mol%, 0< 
Mi< lOmol%fc<tt>'0<P< lOmol^jfcfc&.S&IHb^ 

KB*©** 7 y > h fgif£«L 

jJob i s/c«2 tciaigtD^HT" y > hBMK. 

[ 19331 4 ] SJIBfUUltt. ^©JI 2 ifi 5 m mHTO 

[S9*s 5 ] «g_hfcts:w e. titdmftmfmmoyptji 

< & «»— flSCcfi-rtJB«)»ftty. 5W.»"C. tfrtBSftLttcfli 

ntfiWMi«nAu. *©a, *©»iBMft*wt«±«:3» 
r, 

'«:»»*- * c <t tc <fc •} . mimwmmmwptsi < 4 1 

— »«. cu. Nl*«fcPPjfc6&S#IWb£tt*d«»8Hfc 

c^liy>K-r *ft-e*K 2.2Xior l ~ 

4.1X10T' mol/1. 2.2 Xi(T J ~ 4.1Xi(r 3 mol/ 1 , 
0.20-0.25 mol/1 "C*4»-3#fS%ffll>5Jte«jB*o 

«■ £srr c 4 k j: o . m#m&mm<D'j>tji < 4 fe-gp 

CC, 90<Cu<100mol%, 0<Ni< 10mol%fc JiZfO < P 

< 10mol%*>6tt-S*affc^*^tfffl{b«%^RW4 
C 4 4 f Slft&g 5 (cf atS©i£Jl :/ 'J > h 

©i?jg#£. 

WlThVV A-C*-2>I9*^ 5 * fcB 6 CCiB*S©^JH^ y 
[0001] 

[MJbonm^ff] *»WB^»^y>hB»**»J:. 
[0002] 



(2) ttH¥6-283 86 0 

2 

ffc«:»Ji«c*Ji^ , y>HB»Rtt. i5¥. 3SU*@8&4H 
H«6M*f®4J&3fiS{ctr^Kr aWt*-'1>& 
4'ic.fco-Cft • ttStiatt&tttt. *a3*'Ctt«e*F 
T » ^MBMff»i&5*16CFCt>«. COhf* FT ? 

[0 0 0 3] COT?!?-! #?Z f x.tf*r*/W 

*©a. ^«n?»^#tc<fcor*(*iaK4tt^js*f* 

[0 0 0 4] £©£5 £4. fl<b3n/c«6^ 
ItfBiKzI&lJSSS: af> o S3£CC J: o r-W» 3 C 4 
6. HHiffiiB*tJB4*©±Cci9:W6*iS»ft0IS4©fe 
**£fa± 3 5 C 4 #CC * S . 

[0005] -are. ±fa*s«c*j^-c. a»#iHi884-£ 

0±KR» 6nS)lP B 1^WB4©m«tt«r3fe#'r-S^ 

20 H*ffl^b-r-s> c^(9>«M{b-S7c«»#fft>tirc» 

-5. C©J: J 5^H{b-S7c*aS^f^4 > *»|518S©« 

ffidifi^b^n. c©ffi<b®*sr>*-4ftor. mmt& 

[000 6] 

ittt. - 6'C~150 *C© MIL- 883 KigDfc^T-C© 

tqKtcJ:^^. 7' y > HS^«©Wb — h-y-f ^ 

[000 7] *cr*J8SI01WB. fiefettfRWJSA* 
JJBIRHI«tRftr5C 4 «:*»). «Ftc. ft-Mf.fi> 

=&S«-r^.c4«:*s„ 

[0008] 

40 [I®4Mtifcft©fi! *H#6tt. ±13S6«J© 

*i8w*c4tcj:»). ±reett*asi-e#-«c4*jwa 

[000 9] rttto*. *56WB. «R±«:, jlB©4> 

6JC {:©^»lHlgS«r$trfl«±{cttara»»*tS*489:» 
^(/tSeK, C©JllB*giSttJl±K:Bfi6©«» 

08S*ssw6tar&s^e^y>HBS«K:*jc»-c. mr 

50 gelKbBB, Cu. NifciCXP. 0 < B90<Cu<100m 



C3) 

3 

ol%. 0<M1< lOmol^teitfO <P< 10mol%#>e>ft 

s«±«cg:wp»n/c*f*iEisg^ffi©^%< 4&- 

fc«tcr^ffiy >^*$WT£*R«JJ?st>-?£ recast 
■r* c t k «t d . iine*ftBBaiBo4>te < t *>-sp 

K. Cu. Ni*J:tfPa»i5fc4#IMt£«*£ttffl*tJi* 

^•r s c 4 i -r s £B ^ y > hB»«©«ja* 
my 2.2x10-'— 4.ix 

ID" 1 mol/l. 2.2 xior 1 — 4.1X1CT 1 mol/1. 0.20 
~0.25 mol/1 -C*58&o*iS%ffll»>£*R*jB»o* 

£jrrt:4K:«fc»5» »f*EB«B<D*ft 
< 4 &—§!$«:. 90<Cu<100mo"l%, 0<Ni< 10mol%*5 
<£O'0<P< lOmol%*>e.tt4*Sfb-&©«r$tfffl{bS 
*C 4 #B*L< . WKOiffc£«, Ni{b 

^»*»j:cr^aiy>BW»*. **i**i5fflMfl. 

dr^fcJrCJf^y^K^h y^A-e£>S£4#ggb 

£JMHR-C*-9-C*>i!5E*.&l». 
[0 0 10] 

T^bti£^)&Stf£C<fcK:<fcr>l§6ft£#, C©ffl{b 

K©*ft»o*fcJ:*Wfcfli». C©ffl{bB£1tJi£-rS 
cu, Nite«fctfP:fr&ft4£llrfb^a#©%IS**iS< . 

«i, *fl®K4BIHMWtfB4*5ftHK*»3tt3e 

4**c*» -ensue, ^«^(c i^JiP^iiJif *«^D(c< 
7cKia«:j;-sfi'fb)aB. mitm&ttkzm&Siwic&mz 

tix^i, tabic . •fb^at) o * ?£©y y WcWW 

»tcj:sffittBi*. cutcit^rwuatt • mmitmm 

5t«r£S. «±SiWLyfc«fc^«:2|s»ii©^B^'y> h 
Wfe^^i^eftsfflibi*!, cu, Nifc.t^pjtpe 
to o l l ] cecc. *»wc*»i,»-c\ ±EWMb^» 

tt. Bl©**K'C^OfeJBffl. tt£t>%^ 90<Cu<100m 



#B3¥6- 2 8 3 8 6 0 
4 

ol%, 0<Ni< lOmol^fcitfO <P< 10mol%#>6ft 
-&C4*i$?*l,C\, COlftB, Cu#*90 m>\%WFtc.t 
*Ta^K©feS3W»t^KftO. Ni# iOrol%JiLh/c<i:«T 
aftM©tS**«JttK:tt* 4fttc**tt#B < ft 0 . P 
& 10tnol%«±^4ffiiAffl*ilS< tt9#H*ISA4fc»)(C 

tSM©iiss«sit««JtK*D, r>*-«»K«n*« 

[0012] *|6W«Cfel»-C, ±IBfflibJl«. e©J*£ 
ifib umm : <D&m-C$>?>t£ijim&V< > fctco.s u 
m~2 Mm©ffiH*sj?3a"C*S. C©Iitt, 0.5 urn. 

amass*** < ft g f , *Po r &wm&-t>mr v x 
[0013] ft*$. *9&i<D&m'7 , j > nawKi*. m 

§tir^rfe«ti^ fib. -'^T^-Ji'-cg^-r^.JS 
^ S^@BiT©ffl^bB«. ?is&^*34arus*\ ffl^b 

B ; &g;wftc»c<t*5M*L/C^ -zommz* tmtmx. 

[0014] *«M«:*H,»-C. HI3iffij»tt»4 

■sim&vm turn $ Htcmimm%®ttft%t. it^s 

tcJ:-o-c^^c*i{bffi*^W^c<!:*st?* t JiK^lvt 

b 4 ^<D±i / cmmmn> -> # tc <t *) WA-t ztizmwrnm t 
^ ft ffi<bB*j^sw tc&(DT >*}-Bmmwm&®fl§ 

»*tt. ©^MSiom mJJlT©ii«i14««it» 

®¥^I«![S2MmJ : UT©W^14»Si^ ; &®«3-a' 
TT3F«9ttS 2 ~10M m©^:# 3 4 Oft:igJft«H\ 

2 -iou m<Dmmmjm^t^mLm 2 a m«r 

Oi»SS&te»J!i8}5fc4©iS£^ ®^&S2~i0Mm© 

inti»ptn< ti> lS?r^»§-a-cft^Sg<K^ 
«*15C 4#Jffji-C4>.5>, > ft*J. ^fiS^nST>*-© 

^■?>aiStco^r«, ^S©Sft5^it9*cc-ca® 

ffljS*J 1 ~20y m©SSHF«3K:ft S «fc ^ C 4 
L/<. *>*»**B^(C. ^©+^ft^^S*^6n 

w« iiyfc^l4*^-rfc©-c*-5c4*JSii/^„ cn 

®?c ®m «. > < r * - * * 7&£ r t * *^ e> -c & * . 
[0015] &(t. $^o^i?-y > Ywrnmrnt 



C4) 

5 

£ £Sfc-T C <t (c «fc 9 . mrlS**I5I8S*®©4>ft < 
<bk-SW: t Cu, NiiJiUfP^efeSft^t^l*^ 

^^#ccj;^Twai-fs&j«©*§iiw:. §ft^ss«j§ 

©Cu. NifcitfPa^&Sftllft^iftr). C©#M# 

g£©®«tt£ft±3tt&y>#-8jm<t ITftMt 
•S. 10 
[0016] CC-C, ±!2j|R^fgJ&-Q#fS*©Cu-Y*> 

n^n. 2.2X10-' — 4.1Xlor J mol/1, 2.2 Xior 3 
— 4.1X10T 3 mol/ 1, 0.20— 0.25 mol/ 1 -Cd&^C <t 

#M£Ut,>. cosiitt, ±IB©ffirt-c. Wffl-rs^M 
©IS^jftafttKfltttett 3 fctf>. T - Jtt»{c«ti 

Sims?* o * £jfe-r «nc». pd& a <omm.* : f'#>tts* 
[0017] ±iafc«s»o fssa^eo- 

80'C, *fWaffi*U~l.5 wm/l03\ fgi£#0.5 ~1. 
0 dm' /l. ?gpH*«8~10, df>o&B#ra^5~2Q»-C 

[0018] ^iWMfffifcfc^Tt*. *s±©^f*isiss 
b-c3e>«:> c©si!8*&l3*fiB±K:> j£ffltcj&i;r»o 

tmmmo&itmi*. 7*t>Mt£3irci>*4>. mure 

tt6OTert»©JW*Btttt. »iSKttl,>RBSCi#T 40 
[0019] 

[XttMl (SQfeM 1 ) tr* FT 9 P%tc J:*^*^ U 

a) mK&WR**- v 5 L >^urrtJii5iss 1 *m&i,iL 
ul *<ds*%im£bubu v7M??>yu cu± 
k u mmtLttfk* auK^-mss 

ommM&izmKx&izznb. ni-p-cu^© 

mS 1 /im©tI{b)H2*fSfc. C©ffl{bJH2©iHfiS«. so 



#P8¥6-2 8 3 8 6 0 
6 

EFM\ («*X«»«tS) "C#*t Ltd&Mk. Cu ; 98 mol 

Ni : i.5moi%. P : o.5moi%-eab-?fc. 
[0020] 





:10.1g/l 




:1.0 g/1 




: 20.2g/l 




: H 


PH 


:9.0 




: 0.5 dm 2 /! 



[0021] (2) jv/-;^^ » ^ifxtf+MSHi 
;i>$!S. : xea- hisos) 50% 7 if 

(«MbVxA». ^ : E-iooi) 40^35. S?T»;;u 
^U7*u- hisSMSP, 2-y?;u-l- [4- 

SSJ) ioM«gp. fcitfe&aio.s Mm©x#*5^fttifiS: 

[0 0 22] (3) a-;I/:3-££ffll,>TrtJilHl8g 1 ±tc 

±fia©"7-^%ife^i/-fc^ Wfc2titc7~x&ioo *c 
•C 1 mifKiWR{b3«. J¥3 sou m©JSafett©JBIffli»«ft 
tt®3^ESbfc (S2(b) «fiS) . 

[0023] (4) t?riaig(3) ©toffi^Jfeufcie^ffi 

tc. BSioo ym©HR*jJ:U : tTfeS#«»Tg|5a^ll< 

|g*TCcj:«9 500 m j/cm ! -CS^Ofc. ttiZZun 

Sl00 ym©>''!-<T*-;Ui^-5iaP4*Ji5^b/c„ 
[0 024] (5) W!eiag«*&ffiJE*£B*jK:j: 0sf^J3o 
omj/cm 2 TiSf L. $ fcCcioo'C"? l ^HfcJ;^! 
50 °C-C 3 Btr^JJDl^ttS L/c. C tl 6. ©JiiSK: i <3 . 7 

zm?2>mfflmBttm3*Bi&btc 02(0 #m> . 
[0025] (6) wiaisei«*^nAK(cio»F^a«-r 

SC<h{C«fc«5. Blffl*Sl»|!tB3©«ffi=&ta{bLyt. 36 
[0 026] (7) mifBlE^^rUISOPd-Snaa-f Ffii 

ig«:a«or. !3P4©rtMB*j<fc!y { ffl{t3nfc)iP^ 
BttmSVmmiCPd-Snaa-l V5*\!m2l*. 120 *c 
■C30»P^*n^A!iSL/c. (122 (d) #M) . 
[0 027 ] (8) ffieiBfg!ffi±K: F7 ^ * h 

us^x h-rsi^K. mxm&zft-^xji 



(5) 



6-28386 0 



[0028] (9) ffilBEMK*. S7C#re*£37%©* 
il'ATJl'f t FTkigSCCftif L. Pd=Srr§tt-(t3-lf fc. £1 

[0029] (10)Hfri21^g«€:*2 Km^f #U£©fcS«JI? 
«>o*?£{cii:*>(c«iiU ^©WC-i5B#fiafiy$-rsc 
itCcfcD. «>oge«©Jft3#j35am. L/S = 75/Ltm/ 

75Mm<Mw«aK7 SrfiJts^ji^y > 

(02(e) #J1) . 
[0030] 

[«2] 10 



CuS0 4 • 5H3O 


: 111.8 g/lOUykfc' 


EDTA • 2Na 


: 388.2 g/lOUyKtt' 


NaOH 


: 111.8 g/lOUykH' 


ECHO 


: 35.8 g/lOUykfl' 




: a ft 



[0031] (*6SF"I2 ) *^ii«-c«. MieiMSW 1 
»^y>na»«*#fc. 20 

[SSS : XL -225 L) ©50%T£ yjHfrgJlOO 

tsptc. i^r yju^-u^^u— M5Sfigp. 2-^^ 

#**T-907 ) 4SSSR, ^ 5 JW-A'XKftfll (EH 
BtbfiBK. & a aS : 2RZ-CN) 4««gB*J<fcO'¥^S 
#5.0 Mm©y5 5>8}Bim^ (*-*>rJ-;J<U- 

[0032] (2) rtHlISS 1 *J&RROfc«. *5S0!l 1 b 
l^«©MS«W>o*fStC-CHSl.S um©ffl{bJ12£Jfc 

iffiOC^-^S^LfcfS. ^fiJ£*17c7-X£80*CT? 

l^nnttflllMbS*. *3 70tfm©«3^©Jmwlfi|»*t 
JB3*JgRSl/fc. 

[0 0 33] C3) ±IB*5fe^ll ©Xg(4) ~(6) (CfiG-a 

^VT!i->-^i^^P4©ff^feJ:y)gF^^W 
[0 034] (4) i2iglffi£rfjSS©ra-SnrJnvf F&B«K: 

«»i/c. ign4©rtMS*s<fcDfffl{b3nfc)gF a ii^w 



[0 035] (5) frffiiBe«±{C F5 7 ^ uy* 

[o 0 3 6 ] (6) mmmifozy ■At^mw.-^Y^m 

***«c«»U sapcP&Stt^bSttfc,, c©4#©^ 
ffiSS5*30-C, MSBSISttl0#-e£>£„ 

[0037] C7) mifflsm*. m 2 tc^t«oftt 

•SCiK^O, «>o#)g©J53i^35Mm, L/S = 50y 

m/50y nKDm&MS&ZJ&l&Vtc. 
[0 03 8] (8) § P>(C, \sV>7. F 6£Bfc£U Ui 7 * 
h6TfC#aL/cM^^*tfcfS. ~C7) * 

& 9 jg-T C <t (C «fc 0 m 3 K^-f Jtffi 3 B© t;.U> F T ? 7 

[0 03 9] ($mW3) $mM2<DJMm ~C8) * 
FT » U > F BK«£f§fc. 

[0040] (Jt^oi) x-v*^#K.£.*)nmm&* 

1 £H«tcBraite»t*H£Jfcfi£t/. WbU & 

o#-T-&CiKJ:i3 t FT 9 >hEMK 

[0 04 1] <tt«W2> rtBHSg^Egf*. M{b«7C^ 

s**frrc:4{c«fc»). rt»iii«-ii{bS7c*afflH-<ei» 
n - wenns - n^b^Tc^s® - te&ia - nm>* $ - > 

i l»5 flt/£©tf-ffi 3 JlOtTjU FT * ^® ^ y > F IBifU 

[0 042] (Jt$S0!) 3 ) rtBHS§€rJf^L/cS«©M 

FT 5. > M3»«*»fc. 

[0 043] «±© <t t/CfBiSbfcKA' FT 
H^y^ H3^«tC-3C^-C. -65*Cxis9-, HTSxio 

125 •Cxi5#©g»Bb- Fl7--<f ;HS»tc«fcSijtt 
-F-9--f ^;b#tt> teJ;D ! >'N>yfS«C260 *C-Ci5#Ra» 

« u rcg©^@fijgf ©w^^^fc. -e-©^m*a 
3tc7K-r. 

[0 044] *3K:^-riS*^6?36*^«cJ:^K:. 

^«:*»*>i^jB^y > Fie^««< se^aasfctsiH^ 

[0 045] 
[*3] 



(6) 
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* 1 






i 


lOOHMiMl' OK 




m 


2 






m 


3 


n 




it 


1 


350 


a 




2 


300 


ft 


m 


3 


300 


n 



[01] Ni-P-Cu*aJsf>^^^<fcf3*TtHUft:fl{hJBCD 

»&=£^-r0-e*£. 

[02] ##&Hj©-*&m^T$&£i*i0-c&s. 
[03 ] »tW2-c#6tifc*Ji^y > h&mmim-? 



* 



1 rtBHSS 

2 ffi{bB (Ni-P-GtftH&o*) 

3 Jini&KttJI 

4 mo 

5 Pd-Snan-fF 

6 ifco^US^h 

7 i£#@BS 



[01 ] 



[03] 



cu 



7 6 



(7) 





2 1 5 






*-* 2 * * Ci'vr" I \*f •-•±" r ' * 

' • ** "» * y//'/i/'/fr • ' • fl^ y^^y 
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[ooi3] %4b\ &m}<D0>mrf) y t-mmmiz. m 
[*me*«&ss«] Hj*i» 

[fifiiE*f^a«] 00 18 

[0018] *aW*ffiK*l»ri*. S«_h©«(*lHl8S 

iei8S*$tfSS±«:)ira»»t*jg*a:w. cntcv^T 



fcTF. Wt««:-3(,»r»M«:lttWj-4. 
[#&*&iE3] 
[ttiIE*f&«K«] BJ«H» 

[miEM^ms^] 0019 
[tSiErtsg] 

[0019] 

[ mmm ] ( jussw i ) k*ft» j: s^ji ^ u 
a) wbmjmr** » 3-yvhxftmmn i *»«i/fc 

5 {ca»EBBOflffl*£fr£aw: Ni - P -cu*hfl©/?<* 
1 umommztttt fB2(a") #JD . COfHUl 

Qj ; 98 mol%. Ni ; 1.5mo1%> P I 0.5no1%-C$>-3fc„ 



